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(54) SELF-CHECKING TYPE INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the unit price of manufacturing by 
achieving simplification and common configuration of circuits for detection of 
faults, thereby achieving small-scale, low power consumption and the 
reduction in designing man-hours, omitting externally mounted parts and 
achieving compact configuration and improvement in productivity at the same 
time. 

SOLUTION: When power supply is connected to an LSI package 1 1 and the 
power is supplied, power feeding to a main function part 1 2 is supplied via a 
surrentvalue detecting part 13. The current-value detecting part 13 outputs 
the current value flowing to the main function part 1 2 to a defect detecting 
part 14. In the defect detecting part 14, the defect is discriminated by the 
value of current (the value converted into voltage) which is received from the 
current- value detecting part 1 3, and the defect detected signal is sent out. 
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Detailed description of the invention. [0001] . Technology field 
which the invention belongs to. This invention concerns the self- 
checking type integrated circuit using the diode which contains 
detection of defects of integrated circuit especially. [0002] . 
Conventional technology. It is difficult to specify the inferior 
integrated circuit, when it is not examined using various circuit 
tester, when the bad arose on detection of defects of this species 
in IC' s and the equipment that integrated circuit that LSI' s, etc. 
were packaged is mounted in great numbers and substrates, etc. 
until now and generally. [0003] . In the meantime, the 
conventional integrated circuit may be be mounted on the automatic 
inspection function. [0004] . For example, it becomes # 
Japanese Published Patent Application 5-315418 public information 
with the composition that inspection circuit, display part, 
identical package inside were mounted on the power supply division. 

[0005] . Figures of 6 is strabismus figure which shows the 
appearance of the conventional integrated circuit with failure 
inspection mechanism, and in the upper plane of LSI package of 11, 
photoelectric conversion division 61 and liquid crystal display 
division 62 which consist of the solar cell have been established. 

[0006] . This integrated circuit makes voltage signal got in the 
power supply interception from the outside by superscription 
photoelectric conversion division of 61 to be drive power in the 
installation circuit division, and the inside of this integrated 
circuit is mounted on electronic circuit and inspection circuit 
which detects the operation abnormality, and superscription liquid 
crystal display division 62 which met the malfunction detection 
operation by this inspection circuit is driven. [0007] . Figures 
of 7 is a block diagram which shows whole composition of integrated 
circuit with failure inspection mechanism. In the have in LSI 
package of 11 in each of inspection circuit of 72 which examines 
the basic action ( for example, operation of the program counter ) 
of besides electronic circuit of 71 integrated in high quality 
which controls the main operation this electronic circuit of 71, 
liquid crystal display division 62 which displays this inspection 
output by inspection circuit of 72, electronic circuits of 71, 
inspection circuit of 72 and liquid crystal display division 62 the 
outside. It is together mounted on photoelectric conversion 
division 61 which supplies the drive power. That is to say, in the 
condition that power supply was cut off from the input terminal, 
power signal got by photoelectric conversion division of 61 drives 
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electronic circuits of 71, inspection circuit of 72, liquid crystal 
display division 62 in failure detection with function integrated 
circuit by the superscription composition. [0008] . The trouble 
occurs in electronic circuit of 71 in this integrated circuit here 
and for example, and the operation of the program counter becomes 
abnormal, and the malfunction detection signal is output from 
inspection circuit of 72, when the operation abnormality is 
detected by detection circuits of 72, and it is supplied for liquid 
crystal display division 62. The transmission condition drives 
liquid crystal display division 62 in the opaque condition, when it 
is done, and it is displayed outside to be an integrated circuit in 
which the trouble occurred. [0009] . Therefore, the trouble is 
the outside according to failure detection with function integrated 
circuit of the superscription composition by integrated circuit it, 
when operation abnormality of electronic circuits of 71 was 
detected in detection circuits of 72, because electronic circuits 
of 71, inspection circuit of 72, liquid crystal display division 62 
are driven according to power signal got by photoelectric 
conversion division of 61, and because it has be made to be the 
composition which displays the trouble generation by liquid crystal 
display division 62. < <Unparseable Text>> By this, the 
following are attempted : Labor saving, automation, efficiency 
improvement of the product inspection. [0010] . The problem in 
which the invention intends to reach solution. There is a problem 
like the following in the technology superscription convention. 

[0011] . The first problem is that design cost and power 
consumption increase. The reason in adjusting inspection circuit 
which is large-scale in the conventional failure detection with 
function integrated circuit in the LSI inside for the function of 
LSI, it is good set, and the design time is postponed sake, and it 
is because the whole circuit scale drastically increases. 

[0012] . The second problems are that the manufacturing unit 
price increases. Since it is mounting on solar cell and liquid- 
crystal display panel outside, the reason is because the 
productivity lowers. [0013] . The problem of the technology is 
considered superscription convention, and the purpose of this 
invention is to offer possible self-checking type integrated 
circuit of is that it simplifies the circuit for detection of 
defects and makes it common, and downscaling, and losing outside 
installation parts, while the reduction in design man-hour and 
little power consumerization is attempted, and reducing the 
manufacturing unit price by the offer of miniaturization and 
productivity improvement. [0014] . Means for solving the 
problem. Since the trouble ( destruction by opening or short ) of 
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the output buffer in integrated circuit is most, in the place, it 
becomes possible that the bad is sufficiently detected, if the 
circuit current is watched, when the integrated circuit 
statistically mounted on equipment or on the substrate becomes the 
bad. This invention is based on the standpoint with the 
statistical superscription, [0015] . This invention is detected 
by the diode which established the current that integrated circuit 
is supplied in order to solve the problem of the technology 
superscription convention, in the integrated circuit, and it is 
made to be the composition which sends out detection of defect 
signals, when the detection current value deviates from the setting 
range. [0016] . It goes of ( it makes it common ), if there is 
only judging circuit, by detecting the current value from this 
fact, good, and there is no necessity of converting the bad 
inspection circuit in the every function either, and the circuit is 
simplified, and the reduction of the scale can attempt the 
reduction in design man-hour and little power consumerization. 

[0017] . And, outside installation parts, since there is no 
necessity, and since it consists, it is possible to attempt 
miniaturization and productivity improvement, and the manufacturing 
unit price is drastically reduced also. [0018] . Form of the 
execution of the invention. Next, it explains in detail by the 
reference of the drawing. [0019] . Figure of 1 is a block 
diagram in execution form of this invention. In figure of 1, the 
power supply to main function division 12 is supplied through 
current value detecting element of 13, when the power is connected 
and is supplied to LSI package of 11. [0020] . Current value 
detecting element of 13 outputs the current value which flows to 
main function division 12 to detection of defects division 14. In 
detection of defects division 14, the bad is judged by the current 
value ( value converted into the voltage ) which current value 
detecting element of 13 input, and detection of defect signals are 
sent out. [0021] . Next, the composition on current value 
detecting element of 13 is explained. [0022] . Figures of 2 is 
a block diagram of current value detecting element in the execution 
form of this invention. In the same figure, current value 
detecting element is composed of error amplifier of 22 with current 
value detecting element of 21 ( the voltage conversion device ). 

[0023] . Current value detecting element of 21 converts the 
current value which flows from the power input terminal to main 
function division 12 into the voltage value, and it is output to 
error amplifier of 22. Error amplifier of 22 the current value is 
amplified, and it is output to detection of defects division 14 as 
a detection current value. [0024] . In the detection of these 
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current value, though a realization is possible only in the element 
( resistance, diode, transformer, etc. ) which converts the current 
into the voltage, the voltage effect is greatly unsuitable on ( the 
power loss is big ) thing ( resistance, etc. ) in order to serially 
insert in the power line, come too. Therefore, though the current 
transformer is best, in present state, the diode of which the 
forward voltage is small is optimum, since the construction to the 
LSI inside is the present state difficulty, when the construction 
to the LSI inside was considered. [0025] . Next, by referring to 
the drawing, the operation of the execution form is explained. 

[0026] . In detection of defects division 14, an output of 
figures of 2 from error amplifier of 22 the current value 
fluctuates in proportion to operation situation of figure of 1 of 
main function division of 12, and it judges it with the bad, when 
upper limit ( 49 overcurrents detecting voltage level ) and lower 
limit ( 50 low-current detecting voltage level ) of the level were 
exceeded. [0027] . By setting the detection circuit which can be 
commonly used, according to this execution form, it is possible to 
realize detection of defects in the easiness. In addition, the 
drastic reduction of the analysis man-hour is possible in order to 
analyze, and the bad display in the condition that it was mounted 
on the substrate is possible, and bad LSI is specified. [0028] . 
Practical example. Next, by referring to the drawing, the 
practical example of this invention is explained. [0029] . 
Figures of 3 is a block diagram which shows one practical example 
of this invention. [0030] . In power input (VIN) of main 
function division of 21, in figures of 3, power input terminal 
31(VDD) of LSI package of 11 inputs the source voltage, and the 
voltage ( cathodes side voltages of 36 ) which deducted the forward 
voltage through diodes of 34 for the current value detection is 
applied. And, the voltage which partial pressure resistance of 42 
did the partial pressure through internal resistance of 40 for gain 
control is input cathodes side voltages of 36 in-edge of error 
amplifier of 22. [0031] . Though power input terminal 3l(VDD) 
inputs the source voltage reference diode of 33 for the current 
value detection, cathodes side voltages of 37 are fixedly kept by 
constant currents division 32 connected with the cathode side, and 
the voltage which partial pressure resistance 38, 39 did the partial 
pressure is input in + edge of error amplifier of 22. [0032] . 
In error amplifier of 22, the voltage which amplified the potential 
difference of cathodes sides voltage of 36 and cathodes side 
voltage of 37 at the gain decided by internal resistance of 40 for 
gain control and external resistance of 41 for gain control is 
output to + edge of comparators of 46 for the high-level detection 
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and-edge of comparators of 44 for the low level detection. 

[0033] . Comparators of 46 for the high-level detection, when the 
potential of highness reference voltage of 45 ( the overcurrent 
detecting voltage ) of which amplification voltage from error 
amplifier of 22 is being connected with the-edge is surpassed, it 
is judged with the bad, and it is output to bad display signal 
output terminal 43(ALM) through OR circuits of 48. [0034] . 
Comparators of 44 for the low level detection, when it falls below 
the potential of low level reference voltage source of 45 ( low- 
current detecting voltage ) of which amplification voltage from 
error amplifier of 22 is being connected with the + edge, it is 
judged with the bad, and it is output to bad display signal output 
terminal 43(ALM) through OR circuit of 48. [0035] . Main 
function division 21, since the consumption current is different by 
scale and operation speed, error amplifier of 22 carries out gain 
control in proportion to the current value of main function 
division 21 by outside attachment resistance of 41 for gain 
control, and disregard level is adjusted. [0036] . And, the 
dispersion of the forward voltage characteristics of process of LSI 
and diode by the temperature is absorbed by taking the relative 
difference by the use of two diodes for the current detection. 

[0037] . Still, detection of defect circuits are supplied with 
the power according to the power terminal 35(VDS) approach for 
detection of defect circuits in the sake that it is cut in the 
input power in case of the short mode trouble. [0038] . Figures 
of 4 is a figure for explaining detection of defect operations of 
this invention in the one practical example. In figures of 2, an 
output of error amplifier of 22 operates in normal condition, 
overcurrent detecting voltage level 49 ( highness reference voltage 
source 47 ) and in the range of low-current detecting voltage level 
50 ( low levels reference voltage source 45 ). [0039] . An 
output of error amplifier of 22 operates in the rise direction, 
when it broke down in the short mode, and it is point of time which 
falls below low-current detecting voltage level 50, and an output 
of comparators of 44 for the low level detection is inverted, and 
the bad is sent out to bad display signal output terminal of 43. 

[0040] . Figures of 5 is the figure which shows the diodicity for 
the current detection in one practical example of this invention. 
In figures of 5, it falls on forward voltage (VF), when current (+1 
) way of the order decreases, it rises on forward voltage (VF), 
when it increases, and it (+Is forward direction current (+1. 

[0041] . Upper limit and lower limit in forward voltage (VF) are 
set using this characteristics, and detection of defects are 
carried out. Still, it is necessary to amplify using error 
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amplifier of 22 for forward voltage (VF), since it is very small. 

[0042] . Effect of the invention. The first effect is that to 
hold the increase in the power consumption minimum was possible. 
By this, it is possible to lower the power consumption as a whole 
system. The reason the detection circuit is simplified, and it is 
because it was made small-scale. [0043] . The second effects are 
that to hold the increase in the design man-hour to the utmost was 
possible. By this, it is possible to eliminate the stretch in the 
development time by putting detection circuit in. Since it can 
make the detection circuit common, the reason is because the change 
of the detection circuit put together for various functions of LSI 
becomes unnecessary. [0044] . The third effects are that to hold 
the increase in the manufacturing unit price was possible. It is 
possible that by this, it shouldn' t not raise the price of the 
system, and that the detection route lets it in and that it enables 
crowded. The reason is to lose outside installation parts, and it 
is because that the productivity is hurt disappeared, h/f • 
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